
∬
𝑆

𝑥 − 𝑦√
2𝑧 + 1

d𝑠 where 𝑆 : 𝒓(𝑢, 𝑣) = ⟨𝑢 + 𝑣, 𝑢 − 𝑣, 𝑢2 + 𝑣2⟩{0 ≤ 𝑢 ≤ 1, 0 ≤ 𝑣 ≤ 2}

𝜕𝒓
𝜕𝑢

= ⟨1, 1, 2𝑢⟩, 𝜕𝒓
𝜕𝑣

= ⟨1,−1, 2𝑣⟩

∬
𝑆

𝑥 − 𝑦√
2𝑧 + 1

d𝑠 = ∬
𝐷

(𝑢 + 𝑣) − (𝑢 − 𝑣)
√2(𝑢2 + 𝑣2) + 1

⋅ ‖𝜕𝒓
𝜕𝑢

× 𝜕𝒓
𝜕𝑣

‖d𝑢d𝑣

= ∬
𝐷

(𝑢 + 𝑣) − (𝑢 − 𝑣)
√2(𝑢2 + 𝑣2) + 1

⋅ ‖⟨2𝑢 + 2𝑣, 2𝑢 − 2𝑣,−2⟩‖ d𝑢d𝑣

= ∬
𝐷

(𝑢 + 𝑣) − (𝑢 − 𝑣)
√2(𝑢2 + 𝑣2) + 1

⋅ √(2𝑢 + 2𝑣)2 + (2𝑢 − 2𝑣)2 + 4d𝑢d𝑣

= ∬
𝐷

(𝑢 + 𝑣) − (𝑢 − 𝑣)
√2(𝑢2 + 𝑣2) + 1

⋅ 2√2(𝑢2 + 𝑣2) + 1d𝑢d𝑣

= ∬
𝐷

4𝑣 d𝑢d𝑣

= ∫
2

0
∫

1

0
4𝑣 d𝑢d𝑣

= ∫
2

0
4𝑣 d𝑣

= 2𝑣2|2
0

= 8


